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etru®€urm`l   {af   a,   1®,   Z1,   £3.   E&,   2P,   Z8.L  neifeae&cel   €9,   aL
a7}.  and  Sti®rmal  (3.  6,  8.10.  2tr*  26.  a?,   &8}  pr®pertl®8Of
prlpearyltREL€rll®.      SoB®   ®f   the   aemly  l&€eca¢uzro   ®outoln
i"a®rae®€  &38tthE€len3  and  false  ®®aegLu€i®Be   {£1}.     Son®   Of
the  lB€cp  w®rtsa   {9.  6.   8,   1®*   8¢.   3S,   28}  &ae  droae  el®aSLy
aela€ed  to  €hB noulF  pp®p®€ed  8€rue€irme  ana   the paeblem
being  ff€uthed.
"¥s  ffl8gEffifr  pREmcaTsflRE.   SrmusetRE,  ARE  isATREE
GF  pcfr¥fe¢a¥LCRE"¥RE
Eolyaoryltlmftilt&1®  1S  a  aeqbep  of  a  group  ®r  abemLesl
eub8€aEt]c®B  lrmoun   &*   pelgrm®re.     A  polyacp  le  esde  up   ®r
®truc€u#al  &anl€t  r®p*&t®d  frany  tlBea.
P®Lyffi®nylGml€rll®  1e  ueunllF  prepat#©a  bar Sbe thddL€1eni
p®1rm®rlffation  ®f  aeqrlenltrll®,  REfiiir€H-RE,  in  a  a&8p®paed
eyB*®B  bF  rzEee  maldftyl  1n&¢la¢1en.    "®  pcedu®t8  ¢ca.&ec  ef
a  ha¢®rngcaeou8 D&aEtt&ae ataalouul®. having B¢l®aulap #®&giv€8
*hl¢h  verEr  a®b€laeu®u$1ry  #aem  gunLl  to  very men  TalueB.
The  givyel¢al end ®hemlcal  paeperfe*eB ed eREch  ue€sola&g
a®peed  er  Sh®  "€ur®  of  €h®  atone  ®p  uel®aul®8  ®en*€&€u€Lug
€faema.    the   1®co€&co   at   €h®  m®leBui®e  with  "apeot  €®  es®h
I,
®th®r,  find  the  €3rp®   ®f   l\aetoma€1ou®  Nltbm  and  ha€weou   tn®
less  chain-l&tsS "1eeu}®e.
in  p®lys®rylonltrlfr®,  &ceg  ®haln-11k®  nole®th®e   am
paaedu®od bgr  the  r®rmt±on  of  p*1aeny "len®€ bends ct  gaeat
en€ngy  becheen  €h®  e8rfeun  atoB8  ®o#a€1€u€mg  the  Ou®&b.     *n
€urm,  €be  eeaee,uke#  ohfi&n.  ere  h®l&  €®g*¢hegr  togr   ve#&B81e
8eGcadnqr f®ae®. qh&ch  &se  `Buth  wde®gr.    In p®1gra®rylenler&lG
the.®  f®asedifeapgr brmide 4®&H  €h® long ahalH  ael®¢u&GB  lat®mlly.
®ue   fro   the  *€rl&b&1&€y  oS   tim   .®¢enanry  toadr€,   aedeeLLa
thenl¢al   and  givyabesl  pr®*&ptl®.   Of   the  ae€eF&&l  Ouch   a.
fBel*1ng   poln€.   rm€®   at   e®1umon,  endr  ®aEtob.&blll€#,   are
a®€®rmlnct  ty   €heti®   f®pee..    th*e®  propeife.&®e  eNas   ®f*en
&®penaee€  upes  the  ee€hode  ®f  psiepmrmt±®u  end  €peatEcat   ®f
the p®1giv®r.    "S"#Spe, `  ty  u8e of  tha"1 end cadrfurmlcal
trma€nen€e,  &€  1e  polelble  ln rmttF  eraaat  t®   aodlfy  €h.  qm-
e®z.1al  to  glqve/  &€  ueGp®  deB&rstlLe  pp®peF$1®e.
"SE  RE¢EELE  €®ae€ERE  rfuse  £ES  REL#Tz®H  9¢  "E
amue*uRE  Are  pHopErmzgs  ev  p¢E*¥rmas
Aocordlng  €® the n&eell®  ®omSep€. a two-rtynB®  ®ca€®pt.
¢he#e  es.e  €®rteln  regl®me  its   €tre   8¢pue€upe ideFe  €h®  atEaLn
B®1®oul3e .ri.fil&ffied  wish  e]effp®®€  te  each  ®th®p  aS  dSrl"1#e
eeelL~d®finefl  a&a€anee4.    "eae  coHffS£€u€®   the   aryatftle   ®r
€h®  any.€alll€®8   tThl®fa   ftr®  osi&®red   lm   €hgree  d&menGiltl"g.
ALB®.  &aeeedlng  t®   th&.   a®ncoE€.  thtipe   ape   ®Ch®r  roglou&
wttlch  pop.®*.  B®  ®de®p  eB$  8&1.     "®co  "8&en&  fine  kenenra  dL*
5
€H®  ouorty®ue  gone..
Ltht|l  r®cRE€1p,1€ her  teen  eBeuned  €bet tall p®1)iraerle
"BS®rlal3  had  8€"®€umo  which  veae  Bafl®  up at  e*y.€ell&n®,
®r  ®rd®aed,   one  Smogiv®u.   or  d&.ordece4   Scee*    A   aer®
aeeent  e€udy  ®f  ptl¥trlfluoaeaLee€at®  rm&  poly&¢rFltmal€ril6
{3}  8uuseH€  tha€ all polyaez.8  d®  not  pea*®gc  €hlS  ti€puB€tme.
"®  two-chae®  oo8a8pt   t&ae   been  v®gr3r  ueerul   lz*  explalplng
€h®.  phgralcol  and  ®hsel¢al  tohaTlor ®f peljruep*  Suab  fie  p®1gr-
S€bFlese  t®aechtbela€B.  66 eyl®B #®1pr®fty&en. , .€esooasgmap
p®lyppopylene,  rna  cellul®ee  becaun®   €hG&®  mflt®#1eL€   then
€hriae-¢1qi®m.1onel  ®r&®pad  ae3*®aee  ae&  rm®Fch®ue  fco...
All  pel]me3a&  ®#hlb&t  p#opeacL®*   eu®h   ae   giv.1eeL.
` &md  a®chamloal  frohav&®rp #hlch  a3-¢  v®¥y  thoselgr   related  €®
the t]m. ¢f  ®rd®p-&lc®stfi®p  etructune  g!®d8e8eed by et&® pailpeegr.
Since  €h®  tjrp®  ®f  erd®r-dle®rd®p  e€siue*uae  &et®rmL8¢e  €h®8®
pp®peF€&®8,    *m®   J8agr  alter   the   pr®p®r¥1e&  Of  polpe®pB   t±r
changing  the  ord®p-dL®ontter  4€pu®tun3 ®# SIt®  pgl§rn®p.    "ue.
a  given  ee€hod  ed  paepave*1en  and  tr®eL€Hen€  *ould  pr®&un€  a
cex.4ttlB  €yp® ed ®rd®z*rdl&ordep  ®t"®*uac  G!thLtrltlng  givFglcel
pri®p®r€L€e  expifrlma*a3   1n   teane   ef   the   ogidebd±&®rdesh
e*pu®tugre.    For  .xaunple,   1r   f&bep*  ®p  r&lbg  ®r mylco   are
€rsated  th®"11r an3  Snrm  anmecked, the Ordered  ®r ®ay3titsl~
l&8a  maglena  trlgha€  LHoaeae®.   while   The  ronee  aeoaeaaeF   &®
rupture  w®utd decma&erty, end the  eoxptlen  of  dF®  and  S®lvensB
w®ulfl  d®Grae.a  {#8}   in  pp®pon*len   t®   €he  change   th   the
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BffiS#  ®ff  #thffi  ffi`ifeENS#tsa!ve€      ifeife  REtiwhS#    ®#    *q¢RE   tiifettREdy€  #ca#tift
fi*   #   ti!!!ae#*   3*pi«im!   givfigiv  ffi##&ffifi  grREpegr"#*  ffigr  ire  #REfiE#
ee#fty&HtSffit  ffifaRE  ueiff  thREittpean¢  e¢mestip€ €
ff"  ¢REitaii¢#ifesS&gr  db#ffiHffi8    #faft#    esaeffiaequffi&HraEN*gr  ##H€RE    thti
fi#  tiesesanrmevsjr  #giv ifeft#€ ffi  ffineidife*ffigr S# frfaife  en*tsse  ffi#  "#  rmesketsfro
ioui:.  aifeaa#ffi  ae&ti#   #tiiffth#  REfffiSRE¢*ffi3w   SRE#seRE#ftyELSREA   ire rm#:tRne
th#   REffi  prfeffiaapepr  asHfiffi   RE¢aefe#ffiar:#  tirRE#ffi*   ffiffi!fi   gr&ffian&##*   ffiffi  REfa&£m#
®#  *tii¢  #aeaffimffife  #ffiffifi"ae*
ffiiameurfilfi    ifeim&3   ffiue  eechffigreaffi    #mm    RES  B±a#ffiifeRE*&as    ¢#
Sueife  €ifeun*rmai&  grRERERE#*      ifenegr   ffianRE€*ene    #ffi#ifermdi
#REifeRERE.   aeiffi  giveeaear  esgiv&REI  REfifefroffiffiav  ffi#  RE"ffffi  fraeIrffi##
RE#*®se  esseaseema&qiffi ifeff ffirm#aecaffiifeELstRE*   ##ee  asffi*usee  anffi  esae5sas#  ffi#
SmarffteE±&aeien  #fis&REti*   ffim#  "ffi  seffi#REiai  ®ff'  Sffiffseaediffiay  tiandi#    &#
RTfi#ffiRElasaygr&E®*
##   &#  seEL  *REienflPe  ti3aiasS  RE  cagr&caan    €#pbe   gifeffases&    ifees
REife€samca!rs   ®S  givREei&*   ee! seesesiEL SS¥#RE#*   ffias&  S#"EgivtlffiffiRE.   ffi  ffiSgiv
ffitt&enei##,   RERE  ev##fiffi   %&ffi**      ife&NS*  SRERE S#  #  aeaei¢aesRE#frae  S#
SELffi  rmex#givffias  ifefrffi\    &mii   #ife£  #Msoffi#  difffaeS*#ae  giv##erm   £#S.
"S  #esseasa  amife#  Smaae;S&¢#ftve  ifexpenfiaessagrfl*  ife,    #ff   fiffaeGthft"iceiffi
#£€hi   ifegiv  diS#iesasfiffiREfi  ngs,¢aan*     ffififfiBasliitffigiv "!eundree  S#  ifeS ifegrffiurqffiaen
ifeiesEN   Srmse  exaeB  ayuriBcaffiife   *&#S a     ifeREffi£"aes   acannffififru#&as£   ¢fr#!ffiRE
EN" "ae faae!ffmrs¢ffi  giv  asaefrthftiffi€   #ifeffiREffiRE,   eemti   SifeesseaH  aE#esaeifefisxpffi
Sceffitiasenfitt   €#¥.    ife#ac ifeeseaanaeai  S#iffi  ifeELd  en#&#ifeRES  #feffi  tiRE#
tiuerifeifea4!3  #ifermaffi€ae,
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Ap?ut€A*£Oer  ®#  "¢E  MI¢3£Hf  cGHesFT  TS  "rE
£*fi#€gmars  ®#  HQE¥fi¢R¥*SREItrRIRE
#®.t  of  thee  lflf®rmas&on  cemacommg   the   givFelech  end
qeehan&caal  prsipep€lee  at  polF&®xplrmlSr&ha  flt¥Srs  fiut3  r&Lrty3
ha&  be@m  obtfeLn.&  1n  ttia  la€€  rlf¢®en  #®8r..      ¥B   ®r&6tr   €®
explal8  t&&  ob8Srred  properh&®€,    1¢   #fl8  ae®€ffgSany   te   de-
€®rml"®  €#®  ®tp/ee€urie   ef   the  S®rtypar.     in   oha"®tegrlffsog
tn©  ®€#us€ur.e  ©r  pO1#aLer#1esL€pl*®L,    reL*®   &3i`mp€&®Re  ann
Sen€lucl®n€   veene   diram  (21*.      1*   #aa  Saflun&&   €H&€   €h®
€€#uo€upe  Of  pol#aonyl®rs*SpLlf¥  mfltreA#ed to the BioaL1® Scaeep€
becau#®   1€   had  pp®ven  qule€  Bu®ceaEgul   &n   chaaeet9rlzlng
g€"¢€ure8  Of  dREF  ®ttee*  polsmeere.    ffil€  aeetmp€1ca, Srga€lF
a"€pea©¢d  €tr®  dlffL€ut€¥  ®f  the  pgrSblsa!.
The  e&,Itlgr  Feaenaeul #a. tiene t}pr celng  #-Faigr  diffgr&Stlce
en31nrrangfl  Sp®8taeBcepgr  {to,   9.1E,   31,  ££,  E7}.     Sue   tti
the  aLrf»eed  ae€ura  ®r  €h€  H-rg±y alffma¢€1en  G!atS©rm.   a
wLda  TapL*ty  ®f  &u*Sxpset&tlse8  tBancormlng  the  cnyet&11tfro®
Gtnd  amoxpha®tip  thGi\€urS  ®f  €ti®  m€erlel   €9.   al,   ag,   3F}.    Sbe
®ham  o®nfoma€1en   {21},  ca&&  ®en€'1guae€1en   {21,   &?}f    end
th.  €grp®  ®f  ltitarm®'1®®tles.  bezra&ng  {21S  #®ae  rella$1ett*ly
o®E¢1thdi,   €9}.
filenongt#  11*€1®  L"f®rma€±rm  eemseselng , the  a€ENe€ure
of  pQlpe®nyl®nl€rll©   "8   "L1&.   the   Hor*  &1fl  #G!v®$1   the
dlff.iault¥  ®f  the  ppoulco  trr  ®S€8B11chlng  €ti®  &trco€uae   at
p®LFe®rFlonl€#Lla.     £18®.    1€   5tlmul&tea  rttsi¢fe®c.  re8espth
$
3ifelck  1Sd  €®  fs.*i£#th  and  now  ttppgroa®hec  S®  ene  pmaEL®m.
"e  unas3&£ml  RE€armc ®f #01¥tt€nglREifap&be  "ff  gr®spae3&-
Hl® r®gr "S  Sffi&ffiG[  enfi®fiu$1esS  &se" bg €fa5 eREp&# &ttT€S€&gr&S®"*
ffis¥acmagrim&   BSta&&®ff   s#ff   ¢s¥&©trNtll&eviifeSp   B#fftiREE  &®aeffimfi    ®B    thS
frbl&&tsgr  €®  eFife®€  ¢ffi#&ffi$1trffiffi  ltt    fihti   @#€€®8  b#  I?#€pmrsit®##
ermdi&S*ama€,   #ELGrmas£*  antl  aethREical  €resSHen#S*      #"   S€ifeexs*
pa±peStrs,   manTh  ve#ae*tisced  &ae&  SS  &,&Fff®esms  ®apidr®gr-&&#®rdSgr
®#3Sen!3,   ifeS  &#  giv®1grffiSxp&ca&€m&e  11ti*1ff    ftygr   toS    a¢ma®¢unck
®&a#grzs  can  ua  fisoasftaa   €¥,   £&,   ff8,  ts¥}.
mac  giv€lenl  REhav&ar   ai#   pehFffi®ng*®utGfias  aslf#®#S
&ra maeF F3¢pee€c Sseiae Sha¥ rtyf €faS  #®rmafa  ¢nyBtel&&"ffi  givlgreeffgr#.
Ir±amE  afira  #flfeses*a  ®if  #¢&#ifeersrftaelife#£Hti  &®  "®S  flha3#b  #*REutstl*
tsSeeyl#®ueq!&tlti  grsees  ffi&#Sur®S  ®g  RE* ELdr&d=e#fagrfaf®3ngREldr@ ,    giv
esc?®&    eelRES,    en&  Cttaruen  S€€~nffianfr®¥&&®,    aL   aeer-SS&¥ens.
ffiuife  tifiifea#&®p #€ ca^®S  ®bS®gred, &p #fi  ##fien  €a£! *    "&S  StREas®3S8
€the  &bdb®m®@ ®f an®rmfroma  aeiffifiScaa  ffce   g®ftys#caas  &m  p¢lgrm®fty&®*
se*tspsae  whsffi  are  Huesen€  aas  6g  ttgrlen.
The  imamlgrc&#    ®gr   #-8ma#  fiftar"&€Sgivse  peS€,SREfi   *S}    ®#
if*la#   red   ®mStis®ti  g&tsicFB  tip  pelgr&fs##1en&t#11®   €ts"#e   a
&&#uca  g*nSSSRE    #&th   dltitl}asti#  &&#ffgrs\SGlmal  eeFREaffi!eREffi&miffi
€S  tifff&n&C©  &aS®REl  pft®.tsaaebgr    Sf    *fa£   ®fadrfae3.       RTfty   a&S©se*B
&ifrasGtfio"  S®pxpanpenth&ae&  ire  1®ng&Sufi&avHLl  Srde# &e pse3ens*
",LH  &n&£es*es    ife®   #bHcarse  a#  fafa#eehodilmens&ftaeialRgr   ®rfe8ach
®ngFB¢alllm*  gri#g&ch@  £H  €ae  givlapffi#.     €S  #aB  aem€1tzthcedi  faem
9ae  utaelgr€&@  fa ff   "a  a,LlccaS¢S  &1fgivseffiiS#&irm  unffi€  fifaS  ifefeinflE  aaee
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pa®te®d  tog®ttb©#   £"   ®  h®z&gotrfrl  &rrmgenen€   in   WHlch   the
"®thaeBfa  aelghto#1ng  ohal@e  are  6  E  awagr.
mS  dlf€ve®  #ca€,€®s.ftyg.   vhleh   li   ov.p   the   REjop
portlo"   Gr   €h® &1ngrm,  tlppeare   to  be  a  *3rpia  of   di€®giv®p
rfulch leEu®ny  dlff®rm€  fro8  €ha€  1ts  66  mFlen.    "&e  anplie€
*that  thepe  are  bo  afR®rph®u€  pggieeas   lm   polgr@¢rFlonl€a&l®.
In  normal  solrm®r&,  €hSgrrml  atta  fie€hanlanl  trgatmen€o   ap\S
uBad  €®  eL1€ftF  *b®  ony3€&11&Blt#  ®r  *h®  polFme#,  but  €h&B  13
'RE*  the  aag® *1th  polya®rgl®nlerlle.    "e  tica€teptng  ln  the
#-"y  pB€terca  L€  al€®aetl  magry  lL€€la  bar  eu¢h  trea€mse€B,  {a&!
and  ff®  €zrestm®mS  haft  been  8u®caeaful  1E  &8}perclmgr   1®ngl-
Cudl"1  ®rdarLmg   {3)   1n  p®lys®nylen&¢rl&®.
fry  use/   ®r   X-I.ay  an&  &11ac®qra€pL€  date   {3},    &€   ve.
p®€elbl®  t®  d®tSREise  ch¢  ¢ublS&l  aeeffl®1ce€  ®f  asgiase€&ou
for  p®1#ife®myl®nl€ri&©.     'rdl€hlsl  experlmece*ffil  ffigrrogr ®f q±esour-
mS"t.  1*   veg   found   €o   ba!  tee  eRE®   1m   tolasb  edL€®..      "1a
#ugga.€&  €ha€  th®  ®ublee&  ao®#fl®1set  ®f  8#paftelen  for  ShS
®rd®red  ue€1¢mff  3,€  the ®ou]eBe  tbe€  rep  the  ent*#®  p¢lrme#.
"u#*  polys®F#lcaatrll®  1e  aenpoeed  rm€&asl# ®f *H&B  ord®refl
pffigl®Be,  enti  C®an€alBI.  th®setopG,  n®  anostph®uo  aeziee.
A,ml¥8±&   ®f   tke®8®  fiaL€e  paeB®nt  a  *®ry  LtttSma8Sl»g
f}®1n€.     "®  polyffier  ®whlbl€€  a  tmtie&t&en  SffimE®ma€atrB,  ",
of  Sbeut  &5°C  {3.1&}.    "e  S#aneh€1en  &eBperatur¢,  q!E,
has  beer!  8e8a®1aes& #1#ha  Sh©  RE®ppbeu&  "gscae   le  ut®"l
ony8€all&He  pfal]pecatr3.  tint &n the  eee®  ®S  pel#aSgry&en**#1l®,
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1S  ffit&8S  ue  ffi66®®tiffitaa  #1th  SthS  ®riifers&  FT&gfi®th®.
ife    uns   ife®&®    ®#   €tilfB   1"ifermfiL€&aim*    faae   ffS#uatuar® ®#
p®±FthSF#&Sts*ti#11®  esRE nch ife grSpse5entock fry ,a €er¢*ptr&S®  ifelmg®
mAS$1&a   S€RE¢€ve®.       E}ufib   SS  Sfe3  neSuntS    tip   ®grdiffiaefl  ti*aife##&ch
lm  ¢th`®  gr®1#megr.     £S    a#grSreffip#    ts®    tis  fr   51ngas  mffica  thife¥&mffi    tt
©SpuStitiF®   S®mREfe##®    beemaEem   ##S£®    ®P   Stis*ffidr-frljifcamtilenal ,
G#±rESeshfilfi"©  "€st#£ffil ,   s"&  ffi&Stich®aedi.   ffiseSrmha®uff    aeaGe#1tll.
fiw   £EN*ifefrffffiHffi   ®Ir   "tRE   E[¥grgrrmffiRE   rmEES   ifeRE   avifegREE¥   ©ay   ENREffi.
g®avREHRE#"&ff  ARES  &fiENgivE®REfaff3€#   Eac  g®E##€ffi¥ifeRE¥"¥Lffi
&#ife  er#ffi=rs  €®ffiREaeREthRE
ffi®has   €E§   ras©a  Shaft  enffitslmsfi  RE5tl±€g  Sthife*fflfafl    #gran
¥-asF  afrfs`ma®€&thm  givm&  £aR#maLma&   Bpec#gr®€esRE#    ti"fr&©B   fati    a
bn81S  #®gr  #grQp®c&ragr  a,  raev  ch&*,ae  nefl®l  f®F pelgm®xprlcelSml©.
ThlS   REca&$1  #tifi   ife   tilrsgrl®   pifeai®B   ®grdiffigrca&   SSgru®Sus*®.        ifeifenffi
ffliglrmff  ffi&fi  RE©fiSi   &S  #111  bBi  ufi®#rfu  €®  RE#&®#  Sife®  aeftfamsefe  ®f
€hB   fa®mtlffi ,   essae#fig&amaLS&RE,   ffi\Bti   fifef®#sBm#SRE.
vyimgrl  paly"&#*  ®en®iffiti  ®#  ft   Sbelae   ti#   ca#!ben   fa€RES
w\ha&ttth   #®p'¥®  HEc   €trB   bfiL€ifeb®mgiv    ®r    fahS  nel©®ifeS.      ifech   cffigrtets
®€¢RE  lffi  #thffi  €haats    fffi    aepsREtiL€®th  tsar  ffi   ifeg*an®©    ®£    a.g&  ff.
an&  Sh©  affiap&S  ife€ereem  tee  qingti®&ffirsfise  ffiffi#REse  @SSmS   iE   llti®.
Era  ¢ti®ffiS  ¢aeerbqiae  ati©REB  an#ca  fttfashsdi  ®*tie#  &tiREB    ®#   ganeaap#
®#  &Sanag,     Em  po`&#tifca##1en&SIf&1B   RElf   ffif    the   caaref#ma  tts®"S
ffi3!G!  ifeaefl®di  es£*ife    emfl   bgrfrmffien  fr€arm  and    ¢as®   #&Sgril®  group},
{ffl}.    The ®ha&seS REgrhaa€S  ffi tr±&1gr ®esifeae&ffi& Siferm#. ife  #®adigiv,
th  tefmtsSdi,   ®p  ffi  faffilfrffil  ®enS®RESi®n.
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¥n  €hg  p®lsm®rlga€&ou  pro®®e9.   €h®r©  9p®  rm  lnfittlSS
"uBbep  ®f  was?8  gr®pr  €tr®  Su€€©©glon    ®f   the  mCin®m®zt  unl€®.     fa
haeaa  €®  €®11   Bu®®®a®&so  #\ould  lca&  t®  a  regth&r.   {1Eo¢&¢€1tr
®It  ®yt=dil®€ifeS€1®}   8€gruo€up@.     tr    the   otfa3p  tanma.   tl  hca&    tQ
t}end  su®o®SS&®H  would  Lead  t® a mandem  als®rmn$1Sm   {a¢ffiGngl®)
©€pu®tur€.     A€   Sfa,18  pa&`aeS,   tiw®  p®®BLbL®  m®chan&amB  ®r lthl,tl-
thtl®th  will  b®   e¢se®1d®s`®&.
(a)       a.
(b)
• i.L- #-i-L
"®  rmpelr®&  ®l®®tp©uB  lm  €h©  m&€pll®  ff*ey"#  per€icl-
pat®    1d   8€faLblll££mffi    the   fae®  "&1c&1  f€rmed  &th  mcchae&@tr{
{&}.     ifel8  m®obaRLsm  ffith®ul&  lueife  t®  €ti®  pred®"1nen®e    ®S   a
#®£ulffir  gs*.ueeuas   {£1}  whlSh  &S  ¢haro©€®grl®C&S  ®r  &  befl&  *o
€tllL  &z'rm»g®nemt.     En  Stlppe#¢  ®f  Sbig,   ltorvel   {&¢}  ftcsSpsg
that  vla3yl  polgrm®pa  ape  prtBd¢mlnRE$1y  ®f  €h®  p¢guLsr   hca&
€®  €ftll  €aFp¢.     ce  ShlB  piBln¢4   1€  &e  #®¢  p¢©€Lbl©  €®  rmts®  a
a®flElt©  S®fl¢&t&$1en  a®    t®   wts®€hSz.  ch®  ®®nmguraL$1®n    1#   &
p©gL*1Rp  LSotae$1c  o#  Banaal®€&¢tilS,  ®r  €h¢  Lrr®gulnp   renaese
a.€a®tiLct  €®thf&gasra¢1en   (3.   b,   9.   1£.   ,#L*   g£,   &f}.    ¥nuieSha-
ftlBm   {b}   Sha   86ab&113e€Lce.  ®r  the  fac®  padl®5al  fry  "®
uBpalr®d  elee€reti$  1"  €htl  "1t#il®  ggrSxp  ±g  ,quSh  1SpS  €had
€h®  Stsullla&*lo'n  ln  tB®®hnnlBn   {@i}.
&&
¥E±rma!±± ¥aE±!maa E!REffia.     "tl  enife®ev  ¢faa*m at the  peigr-
thc#ylca±Sml*  ma&gffiuE©  andi  Gth©  se€ee#  iREfi  ©#ou*p8  fl€*esthedi  fr¢
1th  ffiue   4giv£,as¢&  faGF  ##Smftgrgr  ttmlerm¢®  haasfie*     "e    bee&e esra    be
±REL€   ae   in  ¢ts#1   {S}    eeieeiiva±®rati   ae   1"  EE   €#}.     ife   aeey
aeifes  €:ffi®  bcam¢  fiE  "®Sifegr  flF  Sfu©c¢  €rs¢  ®casgrcaag, "€ RESfro#.
hc  flat   fm€¢rmftth&&G€  fa€w®iRE    un€    faer®.      "&aB   Ssr#se    m!f    biREck   1®
afisofleBSmaS®fi  tier  "e  an&Spl1®  gprm.
ffiEEaaem&aaear+ gg¥gxpgg  fggggg..     ifelgrmeLp  #&1ma  smtl    ffifae#e
haffivica  ee®&gr  ¢faaeife  unialeeckG®   ans&€iBa  t&  caa;ire  givfty#  &caitiSrmlfty
fagr  G¢a:ce&ang  brm&c.     RE  polgraicqarlca&SgrffrS  tidese  beas&ff  aeas
®&S¢Sifeti!Sse€&®     &m    neti*3m©   mm&  ages   t#grougivb   &ra€ier   pfcaigr   b®#a!evca®m
gp®ngan   ¢f  cam   &rm&rty  razaSaizie.
ire    ttie   seifea&an  mafred©  ®#  m®&gaaap*camlfaatES  ifetr®  €*ffi
anife  *ng  bceife  ass  d&#ice¢#SiE  ee¥mlena¥   bou&&    {£S  "€ife   enlgr
foutF  p¢rmiceti  *ae3  &Sae  p©rme!m€  &asoftt  ethfa#ffi¢Ser   €S! a   ae3pits®€-
&vefty+     EBue  ¢®  Str&  rmafaap¢&  Sifi!s¢nem*  £m  bee  miSgr±&¢  grmesg:!*
es#eeanee  ife"ffi#ugrefi  ®#  ffiai  €3r':pe   €aj   aedi   €b§  smo  givagiv*ELc*
ire  th&±  ®cHe,  ¥be se*€Thi®  gra"zgr  gr®€8€BeeH an lonfaS  aife#taeitiurs
fas  f¢irfu8 3
t!H
(se!     - -a i : :X  ulnn.--unm>
W
!RE`S         !b'
"€  &®gREe  tie  rfeich  €he  ±ae±ca  S€grtl®€uri©  a®"€m&bH#ffB &e #ti&irm
bar  Str©  h±sth  divy®¥fr  asaeen€    ¢f   Sh®  sel€gr&lS  grrcoF.     fi®S®#dlmff
S®  ifeul&ffiRE   { L9} ,  €ti® tr®   G€Fu®¥un®g   ®ou¢gr&fausB film®fl€ eflRE11gr*
1S
Seoordfray  bantl8  Of  RE  tleQtse.€8tl8  type  *rm  ®&€ho#
hFdr®gRE  tomdlng   oar  &1pelae.      Ib   ®rfuco  €S  ®eteEL&en   the
pr®tmt*le  8h$1n  ®®tt#o"t&en   ln  polpeeralt®*&trll¢,   &€  1€
dee€S€9ey  ce  d€®1&®  which  tgrpe  at  e€€ende*g  tr®se®*   aae
b#augbt  &th€®  play.
Ea±:£E:e¥eB ,ES±±filag.   "®.olubllltgr at pelgrm¢rgr&ani€#il¢
in  €®1rente   of  ttlgiv  dlpalft  mqHiee€e,  3uGh   a.   3F,evrdlae€tryl-
f®"fllde  and  tilti!®thplmL#eee&d€.   ha.   tsso   tA&e&  ee  dE  he4Lg
rap  &€gunlng  the  e*&B€qm¢e  ®f  ftyaroayou  bas&1ng  €2C}.    "1*,
hone¢Sr*  &e  m®€  Burfl®Lou€  aea*ce  €®  ¢caald®p  unS  dLlaunF€1®tt
tyalLd.     ngBunll#,  t&ydFt*gen  bgrl&g®B  ere  froREed  oplF  b;e€ween
t!&ghly  S&€®€pe"®gm¢1ve  atou€f  euch  Se  fluogr&n®,  Qnygou,  anfi
ttl¢r®g®n.    Proc  "guae  1.  ®me  ®an  lee   €ha€   1o  pel#aerylgiv
nltrll®  1S  Sg  aeSSp*&ry  for  €hf  trydr®g®t*  &esn  €®  bgrldgS  a
mLSseffen  at  ene  chain  ce®heSItL®  €®  €tiG  aarben  er  &H  fta4gb®ent
ch3ltr  qolecul®.    3ra  th&b  oa3e.  She  nl€pile gaeup   &&   qul*€
1onlS  wh&1e  the  €*#  ®r  €h® ®the#ctm&B  rs®1€®ul®  1.  ®t*1F  r®ey
•1&&h*ly  lca&®.      £n   one   caqu     a  ti]r&se&co  &eeE  bp&*gr®   a
e&rben  €o  an  onngee  a€ob  {5),  but   &8   €h&a   enco.   €h®  a~H
bcod  ®#blb&€#  a  esu®H  g"€Sr  lcalS  aFhatraS€€p.     RE  €h®  ife®i*
®f  #-Fsgr  lnTee£1g@€1en  €9.  1P, at} rmtl L8fcaaed  epeetroBeepy
{al}.   the  rte8ut€8  hRT€  baem  &@®ou®lu*1*e.
¥Spgfg±..£g±g±±,      If   coeersdftcagr   r®EN®8   are   frougn€
1"€o  pl®#  mr  €hS  ffiltr.llS  ggr®upe  biet*een  nelffhtlGmnff  ®ttai"®,
1t  ml&fe€  be  ®#paa€ed  Chat  dLpcta#  aepth$1®ma  #®u&d  arle®.
The  ttl¢r&1€  gaeup€  w®ulfi  ¢rty  €¢  B®T®  eE4  far  raefi  ¢aigiv  ®€frHat
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FIGURE   1
THE   TypE   OF'   Bore   NECEssABy   FOB  HyDROGEN   BONDING
IN  POLYACBYI,ONITBIIE
1S
&g  poS&1bl®.    &ueh rspulsLodG  Could  caue© €tis €hB18  or  cart>co
fitouia  t®  SSBum¢ Gone €orfe of t#±ete& ®r &13toFt8d comform€1on.
Imrrifeped  .ee®€pe.eoev  e€&a&1&g {£1) wsoe  Bo€  Am. €S eeteELlth
coueluBlv®Ly  the  ®*L.€enc® ®f dlpobep trype .econaary  rBrs®8.
Hotr®`®p,   tim   the  bae&e  er  the  eorpti®b  ehut&c€athg#*®. ant
the   Ilngl®   pnaBe  co#®ang!S,    &€   #eeoi  v&1&d  t®  &e.tine   €na€
ftydiaegen  bce&&ttg  S®oend&xp r®pca& fl®  "®t  ®#&e€ &n polFe®#¥lo-
nLts-1lS.     rmp€ti®p  erltl®tio®  f®F  thi.  a33'ufip*1®m  1.  given  try
€h®  ai€uai®S  aea®  t*#  Bchst  {9}  u.&ng  H-eey  &i*fm®€&en   onfl
pchiB#1aea  infrared  ziaale!tleae.      REen  a  coBp&*l€ou   ®r   €h®
1ttrcBmaiti  &1chroie  steLt&®B  ®f  the  €-#  ona  Cat  €€rqieeh.  1€  mi
oon®1trdea  *ha€ *ts® chgLIH  eenf®"€iso 1€ not  a  rullF  ®*€ena¢&
p&unap  €1g-aEag  €halH.     EaeB  ft  €se$1m€&ou  at  the   ae.thee
®f  €bee®  &iamee*lgaLt&ena.  Bdtm  {3}  "sep®Bed  €fae   €®Llev&ag
&trti®€tmal  #odeL  fou*  ]polgaBftyleml€cal® =
Bamaey.s  FffiftF®SAx,  Qff  A   REw  ¢#&Ih'  #eREL  neH
pal,#A#ft#ae#E¥'nlus
"3  g®1r&®nyl®Ha€allS  €ha&m  ftal®®ul®  I.  plotuFe4   aB
a  cara&®dsy  #&nlE®d  chslt&  ¢®nfoma$1on,     £taeh  a  chain  €onfo*-
ce€1en  oQ®upe  because   ®f the  ¢loee  pri®*&B&tg   esdi  dlpelaF
®haz*G®€®z.  ¢f  chB nls"l® gr®t#par.   ".ae nltrlae €neupw SfttSrsG*
€8  Ssefiue®  gpee€  €wle€1ng  caa  &&B€®de&en,  eon.€Lpel  ¢1eek,-
trlee  rm&  aSH®€iqi®g  e@unterel®chw&4i®  €e  pm!duco  ti   "aedeBlp
kltt*eE  chalb  ®®nr®rmt&®n*    Thl.  t*L.€Lng  tl®t&la  be  ®xpe®t¢d
€® aeeer no aetter ifoet  the  oha&ae acar&gurm€iem.     ".
16
trl®€fag  foro®  &*  ®ppoict  enly  try  the  prlgBrr  veldm®e   tsced
frorcee  &lcag the givkyae# ¢ha&ae.   in  the  flmL  klbtr®d nole€ute
€h®re le 8  d®lLa3ti®  tralan®ti  betr®ae thaia±givlap  aepul#leng an4
€h®  oppo8ing  s!mlmar3r  ma&®nce   bcefl   rer®S£.    mla   thbin   in
®coteLH®d  lm  db  acme  ®#  1®®g  tyRE®frp&o81  ®yl*n4®F   tutth   am
av®#ng®  &1anatep  Sr  S  £.
8eesveS  ®f  the  trSetha€  rind dLe€®delco, the ¢It ffiseuca
rmk®  a  dlgtrltREt&®m  af  &aff€nen€  casgl®.  t®  €h3   ®giv&thep
8*1..    "&a ¢amf®ne€&®B  a€  a¢m618€am€  #1th  €ne  lcar  ti&C#groi¢
rat±®8,  Lew  b&r®rr*ngenee*  RE&   1eets   ®f  lcegltu&l"al  Srd®#
(3).
ife&®cthar aedel€   given!   Sha¢  *tl®  a€1fr  telBIced   pelF-
a®pylenltthbe  than  rm not  fat  caBpl®¢®1F ¥&tblb  €h9 6 £
&&an®€er  SFlind®r  tml.8&  Ben® ©f  the uttrlle   groupl   .tick
ou€  beyond  €fro®  ecef&ne®  ®f  the  ®rllgivd®#.      "®ae   €# groupB
whlesh  a€1®ts ou€ 8r®  poten€lell#  3givet&1aul®  fop  LBto"ol®etalap
ben&1nas.    "e  alp®lar  t*cedlqg  lm  8fupl® tt£¢#1leB   1.   ct]®u€
fee  ®rre®€&f®  &n  rsi.1#g  the  boillH€  p®&"€  a. hp&rpgen bcadlng
ln  felScht?l€   {££}.
fu  pcl#&carleeLtrll€.  ®ptlffiun  piELlp&a3  ®f  €h©  ae&tz.&l®
grou#a  ®&n n®€  ®cour  bee&uee ®r €h® emralpB®t&Stl.1b  whl¢h
tba  C»  gaeup€  B€1¢k  out   ch±e   S®  €hS  =-anfl®m  kmifeLqg   of   €h8
chalm.    "i€  1flplL®g  thB¢  veaE  &ttSe"1®®uLas.  ¥®r8®I  enl8t
bct#esn  Sti®  ¢yl&ma®se.    "1e  &g  Gouelctcen€  wl€h  #rlgtsve.ff
®en®1u$1e"c   froqs   enenalpy date  (11}  and  €h£  8enfieno#   ed
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®rlamtsd  rllms  t®  re&fllly  flbplllatB  {3!*
m®8®  8t&rf  eylln&®rB p&®* 1a€®rally &nt® aB  hexng®nal
Brprmg®nent .a eta to pr®duee  a  SLngle  pha8®  polymer  etructuF©
having  pp©F®rtl€®  1tt*erm®&1at€  be€w®en  €hQ8©  ®£  any,E€gtll±n3
fattd  &mQrphgu©  mife€®rlal.
"©"1  tpenLtfBen*  ®p  m®ch8z31cal  *ronbaeae€  may  dedif¥
€11€It±lF  €h®  1utS"oler,ulngr force. and  h€"ee tb. oonformAt&oE,
but  €h®  gon€rolllng f®see& flLre the seut€h  B€grrmg€r  1"€r&Bio&®au-
1ap  dlpola*  Reezrmdartyt#  r®#€Eg.      "&.   18  come&gtiant  With  €h$
1n*blllty  t®  afffficS  eherng®4  1n  the  LHtermolBoula#  f®mc®e  by
preparmtony  m©St§eds  {3}.  ha&S,  end  ca€hee&eel  SpeatseH€e
t3.  ft.  9.  Sl.  a2.  a?i.
"se  m3s®ftE  ®p  sS@REI®RE  fiso  fi`es®HRES&H
seflRTIS#
Sorp€Lon  1.  a  €®rm  u*ed  t®  dfi3®#1be  tti®  fa®€  €h&€  fr
8®Bpenent  ha.  poeefi  fSrm  enG  phaBBe  €®  &moen®r,  paptl¢ul3pL¥
whse  the  ®€toen  phttff®  18  eL  i®11d  {1?}.   Far  €*REpl®,1rdL  file
®r  p¢1ya€r#lenltgrll$  18  pl©aed  &n  RE  aquBo8B  €®1H$1es   ®f
p®ta€G&ues  &¢ialS€  cont&inLng  ±®d±ne.   the  la&1n®  mcvca   faem
the  3®1u€1on  t®  the  palgraQvyl@nl€rt&1€.     §#.  €&ae  ear  that  the
p®l¥&L®rgrlrml€F11€  *a€  e®rbad  the  1edlm€.      The   1edltie   1.
called  *tt®  e®ptN*€e.     rm  Th&@  cae®.   1f  1€  ®an  ba  ®St#\bl£Abe&`
€h`at  the  1edlae  lG  enlgr  Sn  Sb®  Supraoe   ®f   the   pol#aenyl®-
18
altrlle,  then  w®  gpe&tr  ®f  ad8orptlon   (1?}.     Hf  rm  the  ®thez.
th&md,  Sh© Lodln® 18 dlgtrLbuted  thz.ongfa®ut tn® ®n€1ro  lnt©r.Hal
Stpu¢tur®  of  €he  p®lpe€p,   then  w®  8pe®k  ®g  ab€®z.ptlou   (1?}.
It  ls  not  eElway8  easy  to  ®Bt8bllsh  whether  B¢r.p$1®ae
1S  &"  ®&@®rptl®"  or  ab€orptlon  pz.®c©Bg.     ¥nl@ 1&©©E©®1&1ly
true  When  8®ltiblllz&€1on  ®oour@.      F®r   emmple,   benzem©    18
m®arLy  lngtiluble lm w&ts®r,  but dl83®lve€  Bark®dly  Ln 8®1u€1®nS
of  a8@ocLa€l¢n  ¢®11®±d8  Bu®n  &8  godlum  laur.grl   Bulra€e.     It
LS  f®una  €hffit  the  8olublll€y  of  b®aez®me  ig  mlm®Bt  alreotly
pr®portlongLl    t®   the  ¢®mS®'m€#a€1®n   ®f   the  mla$11e8.      "©
"1¢elle8  S®z*b  th®  bi5ra&©n®  and  €huB  hold  lt  Lm    s`q!1u$1on.
Whetha¢F  tn®  pr®€©SS  iB  ade®xptlom  er  &fasdyrp*1®m  mun*    be
haEed  ppsmrlLy  ®ae  the  natusie  ®f  the  ml®ellaz-stpus€ur®  {17).
ADSOE£PI®"
Adaot`p¢1oq  may  ac8ult    wfa®m   €fa©#®    &r®   &t€pa®€ive
f®r®®8  betreeH  the  s©Ft*&€e  &H&  8®rbemt  par€1SleG.      TheBe
a€tractlv©  Fort®®G  may  b©  of  a  van  der  Waall&  tFp©  ®p  or  a
¢th®ml¢al  "atup©.
AdB®rp€1®n  18   ®1a&Blfle&  ae  pfagrs&¢al  ad8®s'p€1on  op
oh®miso=.ptlon,   dep®"&l"g  en  ¥the  €Srpe  of  boudlng   f®rm6d
be€tr®sm  the  &dg®Ftrat®  and  ad8®rt"€   {1P}.     Often  filfferen€
€yp®8  ®f  for¢®g  e®mt]1ne  b®  ¢au@e  fldut®xptaen.   oon8equently
lt  1S  n®S  always  ea8gr  €®  d6elde  whether  the  &dsorp€l®n  1&
ptry81¢&1  ®F  €h®mlB®xptlott.     Ptrysl¢al  Bd®®Fp€1om  18  daB€rLbed
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as   Gun.grft3G   SaeacamB®S&®",    Btt&   chSffilaexp£&ctt    ffiS    Su:rfeL®S
pasSfafrSffi.
Her  ®asexpsS®es  fa®  S¢Sugr,  ¢faG ifea@®grife&®  muB#   peffi€th  Sfi®
8®grbe"S  \diffi&  astsife®tr,   fr€®®1F.   zB$   1ca8S   fco    ffi    Stl®##    Sfrne.
The    rm¢®    ife#  cathlaH   cerbeans   &H   gr®ffiGife®fl    H&&E    di®gpema&    ou    *fas
GtiREG®m&xp&te&en   ®F   Sti®   ®€pife€®    {&?} *   enRi&   tts©   RES®   ®f   Eima:en:#±ffi"
ffi¢¥1en  ®F  Sbe   gSgrifeE©  RErfeL¢1S   €1¥}.
ifeS  ffit:am`ifegr   ®f   tiifertlfiELffiffi   wlfafa   &£ffugiSae   4£®®##&S&Sth€   E!
&asfi   cS"®en#gra€1®n  8  wh±¢tt  rslll   Gt©ffi®h  a  u"Lt   ®u#.#fa#®   &"   €±me@
€   1ft  glvem  bgr   W?} S
ffi    ee    th¢rE
ife#  &fiu®8us   ®©1rfeA®"B,   in  i#   1&#ae®.      ffi'®F  ft,  S.1#    ftygr
v®Lne®   aqu®®ug   S®1u€i\®m  ®r  p®,rS&$1®©  eviSke  a  pthfl&u®   ®F
®seng`fu   ®$1seti®   w&El   grae®tt   fa   ®#pf&€®   1m   E®ffi   Sffi¢®maE   tie   fty"1lth
iA#  $  1®or®*   1¢#S  #   Ste±#te   {i#}.
¥r   Efa®#®   &#ffi   mfty   ffittSgrffi®$1vffi   #esFS®ffi   tSap€w®®rs   frckScagrifeS®
a#&   ®®grti®mti,   "®  astimSfars®RES   S®   tsts®   ®ugr#ffi¢®   &#   ftyxp®er¢®d   &sefi
®qu±1&bgr&uev   1S   qu±fatsly  ®GEs&#Elfrife®th.      fifffi®.   1f    akS€#as€&v®
f@re®®  aue   e®€Sfal*Sfe®&  all  &1aeffi  ffi#   S©prhatiS  ffigpevrsffi,eti®S   *ife®,
ff®Pb4E#S ,   ©quLLfitrgrltAm  &9   #aelSkelF   ticcatbl& ®hiGiia.
E"   ehs"1S®#E€1®ae I   Sife®z!ies   A'fl   as ®# enfgr a!©ffik lm#Sgr®®ie&ffiife
t*ffil©ffffi   €h®   Sgivgrifet®   REti   B®#tr®ms   ti#©   h#SREh#   S®ffq§Sife®p  #1Sbe
ggrSflt   #®gr€®  ffiifedi   ®"Sarg#.      #tw®H` teltife ®`aeurB,   a   v®xp   ®Sgrengr   te#&
&S   f®rm®ife*     ffm ®€,fa®ff  ey®Faffi ,    Sth©   se©€$1®as   ife€wseae   S®pl:iaiisgiv   thaE!fa
Sgivpbeas#   semgr  fro   ffil®w  ae£   E.Sqtslse  a   lasng®  ffi¢$1vffi€&en  ®'m®utffy.
2®
®r  the  tBan¥  par€1€1ee  whl®h  peerfu  tiro  Burrace  and  atteoh  to
&€  try  Taia  a8r  ¥&&frlG  for.®ec,  only  8  Tory  fen   RAY   @¢fiulpe
eth®ngh  en*®ngy  b¥  ran&es  ®olll3&un8  tS  be®oB!®   ch.Bleor".
The   zibte   ®r  ueffi®h&flff  tiqullLbr}un  wltr.  raG'pee€   t®   che"1-
@®xp€&ee   "r  to   very   Blew   ®r  evca "®gllglmS   ce3®r  guth
®±p€un€€aneee.      £S   will  be  EaeHtly  ®rfe¢Sed  bgr`  l#®r®aBed
#®maprft€uae ,  be"®veg.   "\S ia ®8lied a,®$1¥&€ed cheel€oxp€1®m.
fi¢¢&im€e&  ft&ffioxp£±es]  ®b    en   aoGGge&bLS    eult#fL®e   &®
alway.  chsel4oxp€1ca.  b¥¢  ch®utl#®rpclen  aegr be eL€h®r  31"pl®
Or  ti¢€lythSed.
"®  gi¢t&a€&en   ®8  fr  8unfaes  aepande  greatly  ¢ra   €h3
&m®unt  ffidig®gr".      &r   the  enounc  &daorbed  ,&#  *®ay  low,  the
far  Sorte€e  pag*1®L®fl  arB  rfi"  ax&y  rr¢8  ®egiv  oth®F.     Ae  €h®
amouns  g®rhad  lH\®3.eaaeH.   eorha€e-8e#tiRte  lnt®rmctilrmB  tooome
±xportant.     "La  1®ad#  €e  qLultLlzBtgr¢F  aa8®aptlon  which  mffiF
®r  DfaF  #®t  Epeeed®  nen®1ay@r  o&ea*p€1on.
cHArmn  Ill
ExpraeBImaINrtyA I   IhrvE£`TIQ#.rTI€N,¥1   0F   POLYAC.BYLCNlrml l£
#Armffi|;i7Lcr,    tJA.NB   ¥:.:`*`.`Ljl?NEWT   USED
'Th®  8i&t€rlsl®  uB®d  for   thL8   fttudy  are   ae   follows:
polyflorylonltrll©  polymer,   arlsn¢®a   polyaorylorlltrll®
flbera,   1odlzle.   pot@881un  lodlde,   S',N-dl8i®tftylform8mlde,
8thyl  alsonai.  cr}rbon  totraQhlorl&®,  and  toln®"®.
The  equlpqLent  employed ln thlB  Btudy  were  the  rollow-
1ng:     F[aeglng  Br+op  mlcroee®pe  elldeB,   gla.8  plfi€®8  3"   X  3n,
teDper&¢ure  p©gulated  oven,   tnerm®regul8t®d eometant t®mper*-
®tup®  water  bath,   125  tnl  Erl®ne3yer  fl&skB,    iA,bbc   Berrao-
tom®t©r.   pyenon®t®r.   Baucaiah  at}d  tomb  Polarlzlr}g.  Mlor'osaope,
111ursLn&tlnff  lamp  fop  mloroccope,   Pez`trln-F+1mer.  Infra¢®]r'a
with  W&gl  optlo8,     B®ck"ab ltifrared fpectrophotoD©ter. #od®1
IE-7  with  rsacl  prlBm  9nd  grntlm#  optical  elenant#,   find   a
PBr*1r}-Elm©r  tieatea  $811  with  N&Cl   olroular  wlndorfuts.
sAprprE   pHEPABATrc;w
end  percent  ty  #elgitt  solublot]s  ®f  polyaoryloHltpll©
ln  h',#-alm®thylf®rnaml&e  *er®  prepared and unlf®rmly  pour®&
on  tn€  gurfBo®  of  3"  X  3"  gla®8  plnt®@.      "®   plates   thus
pr®par®d  were  &11o*ed  to  a€and  at  room  temp®r&tur©  until
the  ®olvent  had  pfar.tis,lly  ®vsporated.     The  pltite®  "er®  tr}am
pla¢®a  lm  ®n  oven  whose  t®mp®rature  wB8  coz3tHollgd  at   110°C
££
f®p  a  pegr&eB  o*  €*S  ifeoup€.
&¢   18   &ntiG#g'B€&ng  to  ®be€RTe  tfas€   ou   the  dayB  when
€ife  hRELdi€r  wac  aelffitl*chgr  h&giv  €ThS€  €H®  pely3esFlen&SthL®
grso®i#&€a€en  fpdEB  tt=e  almeth#ldermRE&&®   aelusAs*"   a€   a
f&uelF  &&vl&®&  "1t®  apHdep.   fippaaen$1# 3tlfrl®&*"S  m®*3#upre
le  €ateem  up  'b#  €he  co&vdmaS  €®  meed®r    1€   ®nou&h    ®f   &  m®m-
Bchmra€  €®  `cou&e  3om®  ®f  €Ha  3rolpe®p  #®  pue€&pl€at*.     "1e
und®€1grSblti  ¢&€tra€&en  w`ag  dLu®1&ed,  n¢wermn,   fry  plRElttff  Sti@
prepared  g18€8  pfth6*ti  fi&rmG*&y  &n€®  the  ouee.
The  oF1*Hte&  flbepe  arms+a  ffiTall&ble  f®#  thle  lEveG[Sl-
6a€&en.     RErm¢G,   1t  #Be  ra®€  ae®eeeery  S®  piareRE,gr#  *heca.
tsREH¥REIREELi,  meeDURES
"e  expen&men€al  8tudr  le  alvld8tl  1"€S  €h®  r®mowlng
f®ur  &ev®B€1ga€&®aaff 3     {&}    ®€utgr  ®f  the  eBrm€len  ®r  av.RT-dl-
qRE€hgrlfomanLde  bgr  flbeae  Red  #1lme  ®S   p®1ys®ftylen&tpll®!
{8}   &raFgraasdi  ape®tr®Sc®pl®  *€udl€e   eff   €ha©  ti#1StenGti   ®f
`hgranegen  benfiing  la3€eRE$1a®uin3*  £®p®®s la pelgracp#1ce&*r&l® i
€3}   ®€utlee  ®f  €ha  &n€Srm¢1®®ttlaF   fro#coB   &n  pGLgraaftylfro
nl€#11S  bar  EL  &*iragr  ar   th.   €keFmed  taeft€msei*   ®f   rilmS;  REd
{dr)   atu&±®B  ®r  €htl   a®FHglan  Of  led&m®    bpr   f&1aee    ®f   gr®&#-
th©rylcolSrll®.
"ff  §®ffiRTEQdi  S'F  as, ae-RERE"¥igiv®RREffi}aE  H¥
p®Ir¥S ¥E¥aeRTITR=HE   #IErsELffi   rfeasfr   gr¥ENS
"&&  .tufty  ®®nBla€ed   ®f    €1}  fa  fllSrogsep&®  ±tiTe4€1-
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gatLon  of the aeelllng of omen€ed fLbere of polys¢nylonltril®
and  {2}  the  lnv€etlgatlon   ®f   the  g®rpt&en   ®f  dlme¢hyl-
formamlde  from  Dlxtur®8  or  dlp©thylfesinanldeE  and  ®thyl  &L€o-
h®1,  dimethgrlrormamLd®   and   a-propanoL ,  d&acthyLf®rnanlde
and  Carbon  te€rachlorlde,  and  nlae€hylf®rmanlde  and  w&€ep.
m®rt®Bcotbla  lngeetlgatlen.    8&ngl®  f&1&nen€e   8f   the
polya®z.ylonLtrll®  tfere  pl&¢®d  &a the depreBelon of an  Hanging
Brop  Dlaroeoape  glide  and  brought  1n€o  fo®u@   am   €h®   etnge
of  the  BauBch  and  lfomb  D1€r®Boope.     fro®de  fllanentg   v®ro
bathed  1@  dlm®€trylformaBlde.     By  u31mg   a   rmgnlftea€1on   ®f
25®X,  the  fllanen€e  were  a®m€lnu®uEly  ®begrved  erl€h  r®Bpeot
to  th®lr  dlan®t®p  ln¢neaeeB  ®r  deoreaa®e.
§±±g&±g± RI ±±£g at  aef#a€SlvB  ±p±g=.     Thl®  €tudy   veg
aappled  Out lm an  aceenpt  to  follow  the  Leompt&en  or  dlmethsrh`
f®rmamlde  by  the  polya¢rylonlt#&1e  ttlanen€B.    ChangeB   Lb
the  refpaatlve  lndfx   ®f   €h®  vapLoue  selut&®me  af€ep  being
ln   contact   #1€h   tb®   fllamen€S   *®r.  dlff®r.u€  €1neB   vere
neaeurea  wl€h  am  fibbe  B®rra®tod®€®p.
Ppellmlpany  t®  thle  f!€udy,  dlne€hylformanlde   ocopo-
eltlon  veceuB  aefra®tlTe  lrd®*  our.veg  fop alnetftylfor"anl&tr
water  ml=ttiae8  w®ae  ®ataurlrfu®d.      Eon   ¢hl€  Curve,  mLftureg
renglrlg from 0-7®¢  ty welgnt  dlmothylformamld®  were  ®mpl®gred.
Approfiba€®ly  a.5 gaan   ®r  pelya¢nylenltrlle   flbeF
w&.  1"er.B®d  lzt  30  ml  ®f  €h®  aqucoue  fi®lu€1on®  of  dlme€tryl-
f®rmanld®  tiavlng.oonpoBL€1onB  o$  5,1®,15,   20.   25,   30,   leo,
50,  60.  ama  70  pep¢ent  ty  weight  dlmethylformamlde.     "®8®
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1mmerBlon8  w®r®  ®arrigd   out   at  25°C   fop   porloaB   of   tlm®
ramglug  from  thlr€y  nLnuteB  €o  fortgr-elgH€  hour8.     SldLlap
experlmentB  wore  aarrled   ou¢   at  o€hep  tenpepa€ureB   up   €®
8o°€.    "©Se  experLq"tB  were  al&®  car=.Led  out   m€h   ®tbFl
alcohol,  a-propanol.  and  aaz.ben  €®tra€hlorlde  eolu€Lon€   ®f
almethylf®rmamlde.    Befraetlv®  1mdexee  #ere  meaBured   for
each  of  thee.  aolutlone.
j|gg gf infrared  €eectzto6coDy.    RIlae  ®f  pely&€rylo-
nltrLle  oaBt fz.ob dlmethylf®maml&e,  aB  psevlously d®eerlbed,
v®s.a  uBed  fop  ¢hlo  c€udy.      Bpr   aeanB  of  a  Perm fro-Elmer  Hodtl
13?  mfraooztd  wl€h  Na€l  ®p€1®@  and  double  beam  opes.atl®n,
the  lmfuered  apeetrun ®f the  polya¢nylonltplle fain rrou  2.jH
So  15/ was  recorded.
"e  fllu8  *®re  then  lunepB®d  &n  the  varlouB &in®€tryl-
f®rmanlde-water ml#tuaec,  prevl®ugly  de®orlbed, for forty-
elght  hours.    The8®  fll86  *eae  then  wiped  dgr3r  end  €1mLlar.
1nfrar®d  Bpeotra  w®ae  ob€alaed.    "®   verl®u.   ®peeez.a   Were
lnde#ed  wl€h  r€Bpeet  €®  the  €W  €€re€¢hlmg  fr.equency, €hct-H
gtz.®tathlng  frequency,  the  a-H  bse&ing  frequency,  end   the
band  &t  1675  ¢m-1  aBB®olatea  with  ene  dlae€trylf®rmande.    in
&dditlen,  ®hang®e  ln  the  lnten81$13£  of  theB®  tend®  ve=.e
noted.
IRERABED  spEc"®8Goplc  sHun¥  oF  HmBo©E"  B©REINS
IH  p®Lm€BmoRTI"Im  FILess
In  an  earlier  inveB€1ga€1on  vlth  oplon,  J.  J.  P®&nt
LIBRARY
Appaledin State  TenchcrT  (,`.<:!ji,gr
fty,'i`Lfu  }',f,i+.  C.iri  !i. i£-.
£5
{ 21 i  repop€ed a d&rf®rca®e lfi €h® 1nfpar®d  &bB®rp€1ou facquenoy
of  the  nltplle.  €av,  4tretch  for  a  p®1aracnyl®nltrlle   fllb
and  pol¥aorylonltr±le  alB®¢1v®d  ln  dLmethylformtblde.     The
fpequeney  aeport¢di  rep  €h®  rlLZB  wag  6.9  oB-1  1eeg  than  that
®r  the  S®1u€l®n.    This  poeul€  wac  not  ¢®nflrmea  ln  a  laser
®xperLpen€,  however.   m® ehlr€  af  fr®quen®y  ob8®e.red  ln  €h®
Bolu€1ca  va$  1n€®z*ptre€ad  &S  t]®1n8  due  €o   Lntermol®oulftr
r®re®&  of  the  hydrogen  bending  €yp®.     F®1ntl9 expG!plBen€  Wac
repeated  uBlng  a  Beolmatrm  IE-7  SpB¢€#®phe®€opetep   to   eec  lf
tle  e®uld  ®bBepvo  a  ahLf€  1m  the  ¢»  stri?tohlng  fr®quen®y  f®gr
our  p®1ya®pyl®mitrlle  fllDe  and  polya¢nylonltplle-&1ftye€tryl-
r®rmanl&©  3olutl®n.
Infrared  epeBtra   for  both  fllm  and  eolu€l®n   w®zte
peoorde&  *1€n  the  IH-?  Itifrared  Sp®o€rophc€oDeter,   u€1ng
aondL€1®nB  of  ®har€  €p®ed  and  ®¢annlng  EpeedB  Hhlch  would
glry®  Baxlmum  r®eolu€1®n.     "ea®  aeBuL€9  were  ®oDpared  wL€h
the  reBult8  reported  txF J.  J.  Polmt.
A  stun¥  ®F  "EEHAL  rEEAq}RERE  oF  p8L¥AGH¥L®w¥rmlRE  FILrs
8¥  I»FntiRE@  spE€"®ScOp¥
in  many  p®1ynerl®  ey8*®nB,  poLyettrylen®,    tis   nylon,
and  8Sea®r®gulap  pelxpropylen®,  therrngl  €reatmente   bplqg
abou€  eertaln  8tru®tural  ®hapg©8` due €® the  weakening  of  the
lnte"ol®¢ulap  farc®€.      Su'ch   ®h&n8©€  ape  a®companled   try
ohang®c  lm  the  lnfztar®d  ab8oap€1en  8pe¢€run.
Hop  €hl8  8€udy.  a  Perkln-Elm®r  Heated  Cell  rae  uS®d.
ES
Thl*  ¢®11  e®ra®&ti!$8  ®f  alr¢ular  Hacl  dl3®8  Befrema`€¢d  fry  load
epa®aFti,    The  tenp®ratupe  1€  d¢€ee€ch  u# aerm.  of  fi  €b€rm®-
®oupl®  Sl®Bso€  pl@,cea  me#e  €®  €th®  €ed&u"   8hlorlae   tilBtse.
By  8Le&zig ®f a  pe€en€£®ee®€ez.  ®1z-ou&€.   the  ¢enpermfeur::©  1S  se&&
fpou  €hS  ae€®r. fift ftrbl€marF  unlt8.    Thefi®  seSe'gr  p€a¢±ng8  oap
be  t]$1lhatedr  lt*  €®rm€  ®r  degaeffi8  ®entlgrade  or  fahtnghgl€.
Bar  aeane  of  thla  eeli*  .iflfmsea  *#e®€" per   be  ®btffilrse& as
eens€ant  £®ffise*&€uue8  ranglt*g  fron  25®  Co  3cOGes.
Im  €hle  eSu&gr,    ®   pol#&®ny&ce±¢grllS  rllB  #&e  plS`ee&
tesfreso  p®1lwha&  #a€1  dlSteS  aeparmLttl   bar   a  l®ed  apeLcar.
Fpgl&mlnargr  ©EN®€rm   Sr   €n&  #LlsB  were  tehen  ft€  £S®ff ,   giv®C,
8a®S,   1fi®®ff ,   £&®S€,  ena  lseQ€  raepB  a.£u   €¢   1Su  #*€b  €be
E®#k&n-gffBep  msaa®®rd,   mese flane  capep&m®m€8 veme aapee€®th
*1€tt  tb€  Beetsusmm  E^B-?  Httrrare&  Spe®taem®€ome€fi#.      REB
ab.orB€&se  bend€  av8ae  ltideaetl  wl€h  aefpeSS  #ti  qp®g&t&cma  rind
givffihth€1v®  pe&lr  &n€eti3&€&®t.
spunREffi  ®#  rm#RE   ffi&aetrr®RI   ®F  I€DIRE  Bff  FTaMS
¢F  sefyfi€E¥=##rmERE
HREutFTlgrn8¥  StrveHHs  ®F  "#as  seHENa®av  ®F  SSB£RE
"If  REhRE€&¥fr®aylqlH&FTTh
RE®1lti&ftt*FF  Stu&1e8   ®n   the    8®xpS&®m   ®r   1®&inae   tiy
Ei®1ya®#grlan±€plke   filtt8  #®re   cnrr&e&   out   bF  pr®pr&mg
80lut&cee   ®f   fi®dilaes    &n   ettryl  aL®ch®1,    1®&rme   Aft  affipbep
t€€rsbchfi®F&di©,    1odlne   &n   cete#.   ffnd  i,ciEL"®      1n   aqu&®ue
2?
potaB81um  lo&1de  eolu€lomB.
FllD8  w®r®  1mm6rBed   ln   ®aoh   ®f   €h®Be  solu€lonB.   1n
¢u".  ®v®r perlo&8   ®f   from  €hirty dilnut6g   to   fouty-elgfrot
h®uz'B   IH   a  water  hath  m&1ntalned  &t  I+o°C,  ±0.|°¢.      "®8€
oxpeplmen€B  were  cappled  out  at   hlgn®r  €e"peratune8   aLa®.
rm®  r&1me  w®r®  aen®ved.  ringed  wfen  wa€®r  a€  25°€.  end  €h®
anotm€  of  iodltt®  8orbed va8  ®s€1mated  try rleual ®beerhat&©tl.
m®  r®Bul€.  ®f  tkee®  pr®11bln&ry  e€udi€g,  @e  will  bB
g€en  l&€er,  thou  Chat  polyaorylonl€r&1e  flin.  serb   LodLne
only  from  aqu®oue  po€&€®&1m  iodld®  eolutl®zl8.
DETAlrsp  STUBIES  €p  RE  sOEPTI®tt  ¢F  I®DIRE
8¥  poLm€B¥Iroevlmlm  p¥£H&
9o  follow €h® 8¢xptlca ®f 1®dlqe,  €be  effeo€B  ®f  €1"©,
tenperm€ure,  and .®®neentratlon  of  Bolutl®n8  w®pe  8€udl¢a.
'AqueouB  pota€81un   loalde   B®lu€L®be  haelng  ¢onoen-
tratLone  of  2,  ¢,  8,   &£,   16.   2®.  and  24  granB  ®f  lodLn®  per
11€ep  v®r®  psep&r®d.     Fifty  mLlllt®re  ®f  each  ®f  €heB®  8®-
1u€1®aeB  tione  tranefermed  €o  Ez.1®nB!ey®p  fLaBke  wbl®h   were
placed  ln  a water  bath  nalnt@Lm®d at vfrmlouB  eon8€ant t®npagr-
ature®,  34.5,  th.3,  49.7.  35.7.  59.?,  an&  65°C.  ty  menm  of
a  €h©rm®pBgula€®d  water  bath.    Polya®ryio"1tpll®  fllmB  were
1rm®rB®d  Ln  th®e®  8®1utlonB  fop  yfrrlou8  p©plod€  of  €1Be.    At
•peo&fled  €1mes,  Cne  fllflg  were  renored,  plnB®d   ln   wE€©r,
then  dried  a€  ro®D  €©bpera€ure.    "®  drl®d  eampl®8  we?a thca
welgh©d,  and  the  pepoen€  1odln©  1nden,  granB  ®f  1®dlne   pep
@®
hunfr#ck  gram,S  ®f  p®1amaca!gr.   ff®deati  #ffiB  ®bSifelaeB&.
rfu   ffiTrm¥  ®gr  RE  ffidsae  ®gr  #®mRT¥S"  €sl  pEE*#S   th©   th   grfty¢¥EffiRT
®F  RE"  RE#ifeth  REEfiERERE
ftyar£&uffi  SaifigrS®api¢m±#"1©    ffrlsep   vetrc  g!u©apasea   cS
Hae¥&tiHiclF  d®B©F£Eed.    "®ae #&&"ti #fipe fruife3®c€S&  €®  trffith®m€
h#ses  ¢"ifeaei€ffi  &m   tire   8*¢iREp*    €®   #madiue®  #&hms  picaeSS#®&naB
ti`&grf®grE"€  tlseS±S&effi.
"B  aengltsl®S   S*   €froSeS  F&±"3  weF®  &®€®ma&ane&    bar   fi
#1faife`t&un  ae#keed  in  aREpfi#pa&&S  as&atuREB  ®gr  ®arrftose  #®Smm-
estil®gr&rfues  Srsa  GfflRE€.
ife®b    S#    €ife€GS  f&lRE€  wfii#   ta*cafl#€®ti  &d  ffi   B©1ng*1ffiffi    ®f
ifeffiuffiesB  p®#ce8ffi&uca  &edlfi©  aeifetefffi&ang  8ff  ffisrffim#  Off  fr©alrs€  p®#
ifis©gr  REftt€ab&mffi&   1m  a  #ifeS®gr  ebfiE€ke  ts fa   #S.#ffg.     ire F&1ffiE  ii!rerca
rm®#ed  abc  #aeE&®ELB  S±Hba@.   a#*ed.   v3flfffrgfi,   an&    Sha   pi©seae€
ach&m®  eegr'tiedi  #®c  di3€eREfrasgiv.
REffi   EFff8Sm¥ffiRE¥RE©   dsRE   ffi€REREfne   ffigr   FREse,Effi   fine   REEvyREB
S#  se£¥ifetiRE"ELffyseaas¥fiRE   RE  faaehtREG#ffi   EB-arE   ffi®frEff##*RE
®gr&flrfeefl  rmlgaeergrlREt€m*Hcaf  fib©gr®  were  grEftaed    affi   ife
tisflS  Sues  ®mat&frn±m!E  man  thqaefa"®  gca€aBB£RE  &eda&ca    #th#€hlue
eees€ife&"&ti#,  gdr  ffrmmG  ife¢    &S&&\so   peg  ±S#®gr*       The   S®gs    Swhe
&mti  S€®  ®®#SREsfi  w©gr®  B&aem&  £se  3z?1&Smgr  #m*®gr    ife#      appsimffl-
RE#®1gr  fifsean  mlanu€€8.  #rsSgr  #h±aha  *h®  fl&ifeng  fiBne  gr®m®seffi
@rfe  ®BBGEapun.
¢HifepREE  E¥
REEuntr8  ARE  B¥seu#s¥®RT  ®F  REstELH8
RE   S®ERE¥Sev  ®F  EN, W-p¥REq}HRESnffi&RE¥RE  B¥
F©fr¥rfu€R¥nffiREEH£RE   FffiREffi   Arm   H£RERS
"©  ®gri®m€ed  fllan©fi*B  taeE€hed   im   ar,It~dLae"grl~
r®rmamfde  we#e  ®toEepved   unfl©p   ¢hs  ml€r®&®®pe    €®   dlag®Lry©
FffipldLy.     are  1ttSpeftg®   1n   €hB  dilam®*©r  ®f  the  fll&ment8
¢®uld  foie  d¢€ea€ed  p#1or  S®  a®1u€&®".      ¥ra   f&®€,  a  gas&lml
&e®p©ase  &u  tthe  daREB€6r  18  ®be€p¥©d.       Such   b*h&ryl®p    &g
dlgfeFen€  from  Sh®t  ®b®®p¥ed   wh®H   6S  nylca  la  pl&¢e&   1n
phrm®l  ®p  ml#tugr®H  ®f  givsn®1   aeawa`t©r.     H©se,  am    ln€p©&B€
&ra  ¢he  &1ame€er   ®r   €n©  flhaeenti   18   ®b8az*eyed.     "SB\ behavler
18  due  So  ting  w®ckgstiatg  ®f  Sfrs  hFdp®gan  b®mdlmg  lmteRE®1®-
®ulap  f®p®eg  lm  mgrlce.
in  Sh&  ena©  SF  p©1gracnyfenltplle.  &€ &ppcaz*B  Sh@D*  She
me&han±Bm  ®f  &®life&ca  le  a  B®xp€iow  Br®B©sB.     £€    fuatbep
app©arB  €®  1mdle&€e  weats  &ffi€erm®lS€ulfrp  f®r©®€.
A  pl®t  ®r  the  r®fpaG€1v©  £ftdcaE ®f She  tyarl®uo  "aav-di-
m®€hgrlf®unanld®-wa€©p  &®1uSlfattB  a&  a  fimS€1®m   aF   €he
arf ar-dlm©tHylfSrmamld©  ¢®aeeensra£1®m  s.®Gul¢g  &H   a   S*pffi&&th€
ling.    "18  daSa  lc  given  Ln  ¥abl&  I.    ELgcaae  a  1€  a   plot
®f  Sh€   sefraa€1co   lnd®#   ip¢Fgua   &&m©thylp®REamlde  ®®"¢etm-
tratlaaee
JO
tr#RE  a
ffrs#   REgiv&fter£RE   ¥rmifex  ffiff   a5®G   REE  REfiREae   ffi@xfRErftyRES
®gr  manggr  ffiffiryE#¢+  #faHEffiu#  tieyffigr®#E,¥Etiars   "¥  REE®ae
#ca#cams  SRE                                          RIt*#mama*£ryti  "&®H
00# :: §OHPP®**OqHOf!9P8£3*00PqJ0f,#;9££±a
00J±n
•uSTeA  fq  dHa  Sueodod  eq]
3Z
9cttih€n    the    ve#L®u3  mLxsuF®B    Bf   tlf m®€ftylr®rmffiftyld©    ln
Gthyl  $1¢ch®1,   ¢®Ffrou\  t©tpftchlffirlck®,  in-pr®pet£¢1,    and   water
w®rte  tn¢&®ur-fad,   lS  #raffi   found   ttis§t    Ther    gr®rrmctlTae   lmdffaE®fl  ®f
tfuei  g$1u€len&   tlld,   m®€  chsous\®  BlgrlfLcamtl#.     "SBti  p®Sul€g
aare g£¥en &tt  "bl®  E£,  ama sire chenm  #ragivlcallgr lm Flgur¥$  3.
"©S©  ]re8valfg  lia&i®St©  thaeet  as,#-almBtn#lfoREml&®  1#
n©¥  a®pbea  b# €h3 p®1grzR$3*grlStB1€rlles!,' flbe#c frcm Sh©G€ selastur&fro
ThlH,   ngife&m   1§  a  blBinca,v&®FT  at   vmpiifemee  wltfe   th©   beh.mTIQrt    ®r
66  "yl.ca tcorard RE&x¢ur®S  ®f  #th®"t#1,  ife g®Gd e®1sem€.    faapH& tsgr¢1o-
hi®#@m€,   th  RE®m-S®lv©'ae€.       "1ff #©®ulS  R#p®ft,gr®    €®   tic    &"®ae-
e£1Bten€  esisn  Sn3  ifehav&®r.  te  b®  Sxpe®€©fi    f®gr   ffi   p®1g"®grl®
m&t9glael  wltha  1"t€RE®1®tEulmgr  *'Sx*S©ffi  ®f  the  fa#tlrSsg¥m   ifeHtllng
t¥pe,
The  1mrrffip©&  apifaStgras    f®gr   #h®  vtt#1®ue    fll"S   €r®ffi*¢ifi
With  tih®  Taz[i®ug  fiQunSuE  acluti&®REB  ®f  filfti¢th#1f®*"amld©  Bh®w
m®  ®hffing®   &H  €h®   fF©qurm®1©g  ®r  lm*RE5#1tl®@  ®F   €h€    mlSgivll®
ssret®nlmg   {22?5  ¢m-&}.   ¢-#  toHdi]ag   {1it5®  en-a},   fficack    Sfa®
€-8E  astrs€Gn±ng   {£91i®  en*£!   ifeEE®xp€*®#  t*a\TBtl®   f®#  €h®    pelgr-
@CgrFlr®ffil€F11®.      A15!®,   €ife®  &ti®S#ptltl"  bathe  ffi\t   &SFS  €m-1,
{grlguse  dr} ,   dun  €®  the  ffimiHg  ®€aeSchlng   ±n    tfaS   fi&m®tithgrlr-
#Srmaml&®   Ehaased  m®   s±jgrse&f±®ffith¢   ®hffing©   IRA   ltsfeen©&Sgr.
"Gsi©  rBgH1€B  ®t*®#    €nat   tz®  a&eeS#h#1f¢rmmlfi®    1S
gSgrbed  by  €thS  f±1m8  Froth  *n®g®  a®lL&tl®"®.
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£t   mffi#   tr©  m®S®fi   ffi&HS*   €fa©€   `#®&n*  esi€®fty   #©zt   ttifles   #gr¢qu®#GIr  #
#ffitlus  ®f  aa9S  am-1.     Th±ff  fllffSma®ti  "fiy  b#  &u#  ire  #"®    ramffi
af  @m  &m®SrumamS  flF  p®e"E.  ueSgivlu#tiS"  bar  ¥®±H€.
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Thl8  re8ult  toffBth©r.  WLth  the  e®rptloq  Btudl®s  LutpLy
that  polyaorylonl€pfle  la  not  a  two  phaG®  8truotural  SF&€on!
¢on81Etlng  of  peFrf®®tly  ord®rg&  peglon3  and  p®rfeotly   ala-
ord®red  zon®8.    ItlB,  rmth®r.  fi,  one  pna8e  ey.teB  ¢ou813tl»g
®f  atruotuael  elem¢mtB  8om®whe#e   ln   betw®®n   th®B®   two
axtreme&,  and  partaklmg  ®f  pr®pertlee  of  ®aoh.
A   #IRETlcs   sTUDy  OF  'mrE   sofiFTI¢RE  aF  =¢nlRTE
By  pOLyA CB¥I¢ayl"Ira
The  preliBlnar3r  gtLrdl¢8  ®f   *h®   1odlnB   eolutlon§   ®f
®thyl  alaoh®l,  oart]am  tetaechl®pld®,  wa€®r.   ©nd   &queou8
p®€aBslun  lodld®  eolutlon  Chow  SnSt  n®  &1gnlfloant  amotm€ of
lodln®  Wac  Borit]ed  by  tiro  pol#a¢nylcal*plle  fllqfi.     #ov®vBz`,
€he  flLmB  r®Edll¥  8orbed  ral8tlvely  lang®  amounts  of  lodln©
a€  dro®€  fztoB  the  aqusouB  potae$1um  Lcdl&®  4®lut*on.
It  3p(>®arB  from  thg8®  pegul¢B.  tha€  €hc    eoz-p€±or}
pec®3G  ltiv®1v®3  the  13  lan.
I'n  a  ft®re  d®t81led,  study,    &S   wag  #euna  that   the
1edLna  w&#  Sorbed  at  dlfrerent  rat®3  when  plao©d  ln   la-HI
f?olutlom@  ¢f  ¥&ploug  aotla®ntz*ntl®ne.     AB  the  oen¢entr©,€1on
ln®reffi&©g,  the  en®unt  or  8oxp€1Qn  ln¢r.®aBeg  rapidly.    "eae-
f®pe,  the  amount  or  ledln©  ®orbea  by  polgrE&€ziylenltrlL©
dapenda  en  €h®  oonaentmtlon  ®f  the  I£-KI  B®lutlob.     m®
reault®  of  thle  Btudy  are  given  in nBbleB  IEr.  rv.  and  V,
and  are  depleted  grBphl®ally  by  Plgunee  11,  12.  and  13.
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'm®   n®&t   vf3rl@,bl©    eo   be    etizdL®d   wac   t®mp®r"ture.
fit  low  t®mpemtureB   the   8qiount   of   loaLn®  8orb®d  try   poly-
aonyl®nl€rL1®   fllBe   wc,a   ver3r   gDall.     A.   tn®   tenpemtu"
1n®p®aae8,  the  ffimoLmt  eorbed  rapid,1y  l"aae&B©e.      "e   ln-
oraea®   ln   the   1odlHe   a®z.p€1on    with   the   1t]oroaa®   1n
t®d]pe3rtat`une  d®mong€rat®a   tn®   ®ff®®€   ®f   t®rmpemturs   txpon
lodln8  @or'ptl®n  try  polya®ryl¢ml*pll®.    i'he  aeaultB  for  thlB
Study  fare  l&ca€®d  ln  ¥abl®€  VI,  VII,  and  VltlI.    rind   8nown
graphlQalLy  ltt  Flguae@  1ky.   15.  and  16.    ifeble  IX  end  Figure
1?  111u8trflt®  the  oT]ang®  1n  the  rst®  of  S®r`p€1®m  ¢f  lo&1ne
bgr  rll"B  ltBeer©Sd  Ln  a  Bolu*1®n  having  a  oono®ntz+@tloz!   ®f
20  g/i  rmfl  ®v®r  a  p®rlod  ®f  three  hour®.
The  I.®*ult®  obtalt=e&  f®F  the  goxptL®n  of  1®dln®  fra  a
funotlom  ®f  ®eno®ntratloae  and teDpezroture pravlde lmfomatlen
¢onB®rmlz]g   the   t]rpe   of   8Grpt±trm  tckimg   pL&ee.      Ir   lt   1€
8B8umed  that   €h®   €Fp®   ¢f   ®Orptlon  18  ptry81Qgfal,  the  enflnge
lm  ccmo®ntr"tlon  Should  E!ot   al€®p   €h&   rm€®   at   whloh   the
Iodine   18   t&k®tt  up.    "BreforB,    1t   18  conolud®a  €ha`€  €.he
gopptLen  lz)  thl4  oag©  1a  Sh€ml€orpdy&cth.     Aleo,  the  lnerea8e
of  t®ma®r&turS  phould  have  uo  ®freet ®n the  r&t®  ®f  Borptlon
lf  lt  afero  givyelo5El.    #®r®,  how`evSr.  bh®   rat.   of  aorptlon
lz]cr®aBe6  rapldlgr  SB  the  temp®r£.tune  lnozt¢ffi.®®.    "ue.  the
8orptlon  1.  aotlvat®a  ohemlg®rptlon.     "ic   1S  GonBlet®nt
vlth  the  f&ot  tha€  the  pat®  or  9ctlgng±t®a  ohenlaor#€1ou   18
BenBltlve  t®  and  &®pondent  upon  "a  ®n®ngy  of  the  gystsm.
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Table  X  and  Flguae  18  ffh®w  how  the  rate  of  Sor.ptltin  chang©g
W1Sh   lnar8ag&ng   Qo"G®mtr&ti®n.      1€   &S   B®©m   froai  th®@® ¢ur`V®B
tb&t  the  r®tg  lzi¢r©&&®g  urlth  1#¢rs&ffilnff  ¢o#c©ntpffltlSrs.
"S  fiap®na©rio©  SF  th&  8®#Ft,&om    mate   alH®  g7pSvl&®S
@vldienQ®  fop  Gn©ml#arp$1®fi.       The   ¢1m®  m®®®g®enxp  fop  Squl-
llbFlun  t®  h©  zvacaSn©d 1" tife©  g¢pgrtlon  p#oeegB  ffilS®  rurm&8h®5
1nforq]fatlori  ®oBcermlmg  €ha®  "&tup®  ®f  tfe©   f£1B&  gttrFac®.     The
pr&S©n¢©  of  a  l®ngB  nunbisr  Sf  hol®&,   enetyl®es,    ogr   ¢fapl~
11&pl©®  *entl,  €®  ©*€Bmd  €tr®   tlm®  m®Se®g&s*y  fQ*  ®qulllbplum
€®   be  peg!©h©ft,.     bThen  f®wep  ®f  Cite  pers8  tap  d©p©r*gstl®"a  frr&
pgr&essmti.   the  tiftyca  "®®gBffitiry  fort  equlllbFltlm   €G  t*©    ren®hgiv&
1@  1©®®.     ifel®  1s  diuS  S®  Sfers  Slow  race  e#S  which  th®  I;   lama
diffuase  lmt®  Snsg@  pQpsff .
When  Shege  1®&imffi  Sgrftffited  grllacS  wars  gtifeled bF m®&ms
¢f  ±mfrsrga  ©psct#®8¢xpy,  tto  chffingts  ®r  *ha   €av   ati©Sr.givlon
bafid  wffl8   found.      ¥"  ffacat.   eeen©    of   Sth©  ben&B  &pp©ffirad  So
¢hat!#e.
A  sTuny  OF  "!E  BAH  SF  sefiFTlchit  ¢F  ICir!{hRE  E¥
pO!w¥ficEyl¢O#I*ELILE   rfus  A   F'unfG9I®ri   Op
¥REBneL  lrH]Efiq!RERT
En  as®rmal   #¢13ma®#g.   Eke   di®nH1S#   Off   ftte®   p¢1ynaiB#    mc#
t}®   u®©a  ag  a\  "®&sure  ®#   fetoe  ®Fdftgr-dilaQrd®p   &€pltatur.®   1"  €EL®
F®lgrmep.    Th6r©foma, bar  uti®  Of  €hermfal  and  aeeh©"1¢fal  tp©fr€-
"ents.   ®m©  cam  pgr®pflr@  Bffi"grlSes  nfrvlm#  fi±ff®rm*  d©msltlcas
60
",Bha-  X
"E  pEt3cENT  OF  ISDIRE   SORBED  By  poly,S!SRy[`ONITBIrE   FIL"s  FROH
12-FI  .50iuu#tgB£EfgunYf a58Ug5:S¥88REg£3TIS"S  .4I
AT  VS*HI0US   TI}i8¢:i
C:on€et8tztatlon  ln  g`/1      "me  In  FTlnuteB    '*t9€rc©nS  I¢'iln©  Sorbed
I-<N f=<
'=E HNHH_i+a -to1=
I,/
0rltoi:gP4,PE8EHrl0%aca.8=qlh'OrlNOHi:ii:8=JJato98dV\Oh!*EF3H®hJJ00!?53E?Ia'5B€>0Pe%®E
I+\NI+-cOH>a
II
00
E]                             Ei'
peqdos  euTpoT   lueo.ed
6£
by  altering  the  rt®1g]tlve  amounts   of   the  ordered   auta   dlB-
ordered  I.eglons   of   €h®  polymer'.      Suth   eeltoratlon8   tx!oobe
lmpor'tant   Ln   the  normg!1  pelymerg   and   may  often   be   d®Bon-
8tratod  by  the  pS€©g   of   Bolutl®n   8t3d   8orptl®n   of   vagrLou5
mat®rlfals.
In   thl8   Study  fllm@  wSz.a  pp©par®d   ty   tT]®   q!ethoa
d®8crlbed.    HBat  tr®atmemtg  or  the  fllms  at  T&rlous  t®mpsr-
atur'®8  Were  givBn.     This  treatment  g&v®  flltnc  h&vlng  dlffazLr
eHt  d®nsltle8.
In  thlB  study,  r±®  €®rr+olgtl®n  betwa®n  the  denaltl©8
and  the  rate  Sf  s®xptlon  could  b®  detected.    Thlg  iff  111uB-
trat©d  by  rabl$  9tl  and  Figure  19.
Analy81s  of  theee  da€a  glires  further  Bupporit   to   th®
1d®a  that  the  &tructurB  of  pol¥acrylonl€grLle  1g   not   ®®m-
sl8tont  Hlth  the  two~pnaa®  8y8tem.     The  ln®r®&Be  ln  den81ty
n®r`nally  reflects  an  1"er8as®  1n  the  crygtB111no  r®glonca.
A  Blower  rate  of  8or'ptlo"  ®f  the  ±odlne  would  be  ®*pe®te&.
Slnce  the  rate   af   8orp£1on  doeB  not  e*hlblt   a   d®pendens®
upon  the  d®n81€y.  1t  L@  gugge8ted  th&t  the  type  or  BorptLots
taking  plao®  1g  ad8orE$1®".     In  the  Sage  of  8t7Sorptlom,  th®
rate  would  tend  t®  1mcri©aE©  aB  the  denglty  ae¢rSaaess.
A  total  fflnaly818  of  the  sorptlon  of  lodln©   ®ngg®8t8
that  the  proc®88  ocaur'rlng  lE  pFlmffiplly  aa€orptlon.  ®f  She
&ctlvat®d  chenl8Qrptlon  type.
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From  a  Study  of  Flgur.e  20   (2),    one   oan   8®e   a   v€py
Close  slmllarl€y  between   the   rate   of   8orrptlon   or   Copper
at]d  acid  aye  by  polyticrylonltrll® ar}d the  8orptlon  of  ladln®
by  tn®  polymer..      Thus.   1t  app®arB   that   the  m®cnanlsm   of
Borptlon  of  cupraus  lo"s  1&  one  af  adsopptlou,  also.
rmE  DISoHIENTING  AND  soF"NING  QF  FlnERs  .,\aisB  FILMs  oF
pOLyACRyl..ONIT8ILE   By  AfiuE¢us  FI-12   soLurloNs
Upon  placlr}g  flb¢r8  rat}d  fllmB  of  polyBsrylonltrlle
ln  conc©ntrat®d  HI~¥a  8olutlonB  at  about  100°#.  the  pol¥mer.
eLppear®d  ta  Boft®n  and  partially  dlBsalv®.
These  re8ult&  8ugg®Bt  that  upon  8orptlon   Crl8rg®
amount8   of   lodlne,  the  polymer  tend8  to  relax  Ltg  aonfor-
qatlon.    Thl8  Be®ms  to  SuggeBt  that  the  pol]rmer  L8  a  glngl®
phase  ey€t©m  whloh  nag  very  weak  lnt6rf!!oleoular  foro®8  and
Strong  lntrramole¢tilEbr  f®r®ea  of  the  dlpolar   t]r];i®.    "®
ads®z.bed  lodlHe  &p'p®arg  t®  attract  the  mltgrll®  groups  and
thus  reduce  the  lntramol©culfar  r€pul81v®  foroe3  betwe®u  the
nltrlla group@  along  the  ahalt}.
It  13  8ug¥\`®Bt€d  that  thlB  chemlsor'ptlon  le  al8o  the
m®ohanlsEtr€  try  which  polyacrylonltrll©  1c  dl€BolT®a  by   €uoh
polar  compounds  aB  N.RE-ai"®thgr}for"mldo   and   dlmethyl-
8ulfoxld©.
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TIME,    HOURS
Figure  1
VaI`1atlon  of  Bate  of  Absorption  of  Copper`
and  Acid  Dye  with  Temperatul`e
FI CUBE 20
CHAP"R  V
suffr!,.' BY   Ah'D   CGNCLb'filoNS
SU"ItArl¥
'   llterarure  Surv8y  of  the  atruotur©  ®f  polyaarylo-
nltrlla  r®v®&1B  that  two  mod®18  for  the  phygloa]   ®truoture
have  been  propo8ea.     The  ®8r.ller.  model  wsts  that  of  a  two-
phatl@  Cz`y8talllne-afr.orphoug  &tpu®tur©  1n  Which  chain  83ole-
oul®s   ware   ln   g±n   ox€enaed  planar  oonformfitl®n   with   a
I.egular.  8ymdlot8ctlo  ccmflgur.atlon  of  the  nltrll®  groups.
\' djfacent  cb$1na  were  held  togethe!r`  l&terrally  by  lnter`mole-
cular  forc®a  or  the  hyarog®n  bondlng  type.
'`~  later  model  1d!    that   of   a   81ngle  pha8¢  Struc€\ur®
1n   which   the   order   1§  1ntarm®dlate   between   perf®Qtly
cr#8tal].1m®  and  completely  dl8ord®raa.     GhalnB  are dl8tort®d
lt}to  a  randomly  kl"tr®d  conformation   due   to   the   1ntramc}le-
cular  dlpolar  ropul8Lane]  of  the  nltrlle  groulpg.
n®tfall®d  lnveBtlgatlonB   of   the  aopptlom   of   a:,}1-dL-
metbylfor'tBamlde  by  orlBnted ' flb®rB  of  polyRcrylonltrll®  by
m®anB    of   lli.{ht  mlcrogaopy  are  I-®port®a.       ,;.`.   d®cre®s®    of
filament  dlam9€er  Ls  observed.     Tog®tb8r  with  thL@,   flber8
1mm®rsed  ln  al¢ohollc  an&  aqu®ou8  mlxtur`es  of  N.keT-dl"Bthyl-
formamLd® 'Bhow  no  uptake  ®f  fil"ethylform8mld®  by  r®fractlve
lriae*  rm©&9ur`fflemt8.    .>#'18o, fllm8 of p®1yaGrylonitrll©.   tr¢at®d
lH  this  w,tiy,  fflv©  a  81fBllar  result  by  refn8ct±v©  1rsdex
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"®9Sti#m©nts.       The    Lrsfz.ifer®d  ©pea€rft    ®f   tlt®g©  fllm©   Bh®w  mo
algmlfleam€   fapE®ffiranc®    ®f    tb®  am±tl®   B*rt®€Shmffi   fpeEqLu®moy,
1S?5   effl-1 ,   fcSr*   *ha®   SimetfrFlf®grmEqrmlaca.
H"  ffififfi{1tfen.   imf#ffip©d   spffi®S#fa    ®#   p®lyffi#ryl®"1tz'L1®
fllms  w&F®  ®fr€a+&n®a  aE   ®enffitLaHt   *gffipepE€nq@s  ra"&1"g    fr®RE
SGa8    t®    2#S®g.     Th©Sffi   s#®SSFT&,   fanglng  frSm„  ?tio   em-1    t¢
tlo*ti  am-1.  "#ars  ®bSSlm©&    "itlt   ca  P®pklm-¥im®F  hae&ted    a©1l
uE8ti  lm exg8S¢&¢@&1®#  #1tth   be¢h  a   Eegrklm-¥`=;1mfar   EmFr`Qc¢F&,  #®d®1
13?,   ifem&  fa   Besc!1rmBmm   lttFmaped   gpsestgr¢#thptSm©€©gr.   ¥E-?.      The
C#a   s*petehifmgr,   Z9tio  #"-ts   `SRE  gtsp©*ftfro&ng.   2£75  &m-1;   and the
#Hf  t¥andl"g,   1*S®  Sffl-I.   fF©qu©"$1a®    gthow   #®    Blg"1flS&nt
€hfingGs   lm  ®&Ch©r.  pSBlfri®tt   ®,p  ±set©H$1tgr.
The  1asrr.ffip®a  gb®¢ppt±©H    tentl   fSr*    tths   S*E  ®tpeteifel"g
fF©qtl©fflcgr    was    ®ife¢$1msth    #±&ha    fahi@   ifeGtrmffimrm   =ffi-?   ¥m#p&r®d
Spe€€aephofa®ffi®S®r    f®F   a  givclgratirylenltgrll®    #iLRT„    &"&   a
golutlom    Elf   p®1#ffi3r*¥£#ffiltgr&1@    1m    th±tn®tfigrlfsRT"faH!i&es.      "€
#rsqu§t2G#.   #8fr3  en-1.   iff  "®#  Bhlft#di  $1g"1fisg!"tly  fsr  tthffi
g®1util®n  ®v®r*  Smffi€   ®F  the   film.
F1#fall¥.   a  d®£fillea  S*u&gr  ®F  Sn®   BSgrSS±en    ®F   lodilm®
bar  pSl&#fafipgrl®"1Spal®   flim®  wag  mifed@.      £"   *nl@   gt%tigr,     F±1mB
were   lmFTsffip8©a    ±"   alSGhql&ffi    lodlm®   ml#tsu#®®,    ml%€up©S    ®f
1®&`Lti®   iut   ¢gpban   te!fapffi`€tel#mia©,   ffi`rsffi  m1#*LiFes    ®f    lcaraln©    1"
ffiqu®ouffi   p®ti&esslum   1©&1di©   g®l#€i'®mes    eec    ti®m#®rBtu¥+iaig   beSwffiSrs
3G#ff  &m&  6®®#.   en#fi  aver  pft#ides  #f  tlm®  gramglng  fr®m  Sr&1rttgr
REimut®g  ts  g®Fty-©1#¥tet  fa®uFTB.     $1gmifleanS  ca"Qunt8  of ledl"®
ag.®   S®grbeti  trml¥   fpr&RE   €the  aqu©fru8  pQ*fas@1ram   1®dld®   g¢1utl®m®.
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/`1Bo,   Grlent®d  fiesr8    1qm®rB8d   ln   the   aqu®ou8   po€EL6Blum
lodla©-1odlne  8nluclons  partlallF  d}as¢iry©   &t   97°C.      In
addltlon,   She  Lnfrftped  ©b8oxptilon  fz`®queney   of   €h8   C#
B€retch    ®f   the  L®dlm©  tr®f@t6d    fLln8    Show  mo  ®1#gmlfl¢rmt
Chan&J©.
T'he  Bar.ptlon ®f lodl"®  eSac  Lnv®8tlgfat®d  &a  a  functlot]
of  ooncentratl®m,  and  €©mp®rEture.    "®  amount   ®f   earptl®n
lztcr®a8©B  wltfro   lnor-€&81ng   oomc®ntr{9+€lon  find  frl8®  1ncrea81ng
€eE8p®pature.
Finally,  the  rate  ®f  jsorptlolt  wag  lnve8€lgfated  ae  a
function  of  denes&ty.      "®   pat®8   dlff©p,   but   can   m®t   be
aorpelffit®d  with the den81ty  dlfrereno®s.     The  times  ne®©g@ary
to   ob€aln   8qulllbrlun   ls   relstblv®1gr   long.   In&l€a,ting
depre$5&ofl8  or  ml®#®T®1d,®  tut  the  film  surtfaae.
Th®8B  p@8ult8  ape  oonclBt©nt   wl€h   the  g1"gL1®   phaa®
phyB1®al  S€ruoture  ret3enbly  p#o#®8e&  by  EB®hn.   £tEi€tom.   ©€.
al.   (3).
€¢N€LUSI0RTS
It 1g c®mQluded  rr®m  ttreg®  §ttldl®g  that ln€ermol©®ul,a.rt
hydp®gen  bonalng  lm  poly&®rylQnltrile  &o®s  z]ot  ®xiB€  t®  g,*]y
appp®€1ffibl&  ©x€©nt.     /!1so,   trT+e  sorptlon  and  th¢rmnl   treat-
ments  eLr®  1n  agreement  with   the   single   phase   €tru®tur.®
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